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Executive Summary

Background

This Remedial Investigation (RI) report for Operable Unit (OU) 1 of the Quanta Resources
Superfund Site' (the “Site”), located in Edgewater, New Jersey (Figure ES-1), has been
prepared in accordance with the requirements of the U.S. Environmental Protection Agency
(EPA) Administrative Order on Consent II-Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA)-2003-2012 for the Uplands Area, OU1
(EPA, 2003). The Site is adjacent to the Hudson River, in northeastern New Jersey.

The Site consists of the former Quanta Resources property and any locations to which
contamination from the property and former operations have migrated. Surface water and
sediment in the Hudson River adjacent to OU1 constitute OU2 and are being investigated
and addressed separately, pursuant to an EPA Administrative Order on Consent. The
presence of constituents associated with former Site operations has been observed in parts
of the following areas, which together make up OU1 (Figure ES-2):

e Block 95, Lot 1 (referred to as the Quanta property)

e Block 91, Lot 1 (referred to as the former Celotex property?)

Block 96, Lot 3.01 (referred to as the 115 River Road property)
Block 99, Lot 1 (referred to as the former Lever Brothers property)
River and Gorge roads

Block 93 (north, central, and south)

The OU1 Rl included collection and assessment of a substantial amount of data and
information as prescribed in the EPA-approved “OU1 Remedial Investigation/Feasibility
Study (RI/FS) Work Plan” (Parsons, 2005) and associated Field Sampling Plan, Health and
Safety Plan, and Quality Assurance Project Plan (QAPP); three RI/FS Work Plan
addendums; and by additional EPA requests.

The OU1 RI has achieved to a large degree its objective of completing a comprehensive site
characterization including;:

e Characterization of OU1 sources

e Determination of the nature and extent of contamination

e Evaluation of fate and transport of constituents of interest (COI)

e Assessment of potential risks to human health and the environment

1 As defined in Administrative Order on Consent (AOC) II-CERCLA-2003-2012, the Quanta Resources Superfund Site
includes the former Quanta Resources property, located on River Road in Edgewater, New Jersey, and any areas where
contamination from the property has come to be located. The current Quanta property refers to Block 95, Lot 1, as defined on
the Borough of Edgewater, New Jersey, tax map.

2 This property may also be referred to as the Edgewater Enterprises property. Edgewater Enterprises, LLC, was a former
owner of Block 91, Lot 1. The chain of title is provided in Appendix A.
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Additional data gaps were identified during the completion of the OU1 RI, and additional
work has been proposed as part of the “Final RI/FS Work Plan Addendum No. 4 for a
Supplemental Remedial Investigation (SRI)” (CH2M HILL, 2008a).

This RI report compiles and presents evaluations of the following data:
e Opver 3,600 soil analyses

e Data from 57 groundwater monitoring locations

e Extensive non-aqueous phase liquid (NAPL) “fingerprinting” data
e NAPL physical characteristics data

¢ Ninety-eight probe locations using an innovative fluorescence response technology to
delineate coal tar

e Soil vapor and indoor and outdoor air analyses and building surveys

Evaluations of or data from over 30 previous reports and memoranda prepared for
properties within or adjacent to OU1 were reviewed and incorporated into the
characterization. The Site is well understood for purposes of supporting remedial
alternative development, evaluation, and selection. On the basis of this understanding, a
conceptual site model was developed for OU1 (Figure ES-3).

The most significant RI conclusions are the following;:

e All primary sources have been removed, with the exception of some buried piping on
the Quanta property.

e Site-related secondary sources of polycyclic aromatic hydrocarbons (PAHs) and other
constituents —including NAPL, pitch, and impacted soil —have been identified and
characterized over the majority of OU1.

e The foremost Site-related secondary source of arsenic and lead, and to a lesser extent
other metals, within OU1 are the remnants of oxidizing pyrite ore (reddish-purple soils)
within the footprint of a former acid plant in the northwest portion of the Quanta
property and at the former Celotex property. This source material has been identified
and comprehensively characterized.

¢ An additional non-Site-related secondary source of metals and PAHs at OU1 is
ubiquitous heterogeneous fill material, some of which contains slag. This fill material
contains metals and PAHs largely unrelated to former operations at OU1.

e Primary COlIs include arsenic in soil and groundwater, dissolved phase constituents in
groundwater associated with NAPL (e.g., naphthalene) and PAHs in soils.

e NAPL is present in discrete zones above and within the top few feet of a silty clay
confining layer. Free-phase NAPL is potentially recoverable but does not appear to be
migrating under current conditions, with the possible exception of NAPL in the zones
adjacent to the Hudson River. For the purposes of evaluating OU1 and OU2 and
developing remedial alternatives, it is conservatively assumed that NAPL migration
between OU1 and OU2 is possible. Additional investigation has been proposed in these
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areas to determine whether NAPL migration is occurring between OU1 and OU2.
Results of this evaluation and an updated conceptual model will be presented in a
forthcoming Supplemental RI Report.

e Thesilty clay confining unit for groundwater with limited thickness is present at the
Site. This unit hydraulically separates the shallow, unconfined groundwater (in native
soils and fill) from the lower, deeper, confined sand unit.

e Concentrations of constituents in groundwater have generally been steady and decline
with distance from sources.

e Arsenic in groundwater is largely a function of oxidation-reduction (redox) and pH
conditions, which vary across OU1. Specifically, reducing conditions caused by the
presence of NAPL and other naturally occurring sources of organics (e.g., peat deposits)
have contributed to the dissolution of arsenic in proximity to some of these sources. As
with other constituents in groundwater, arsenic concentrations are generally constant
over time and decline with distance from source areas. Arsenic associated with the
former acid plant attenuates in groundwater through mineral precipitation and
adsorption processes (via redox and pH changes) and does not appear to migrate to the
Hudson River. Additional investigation is being performed to address this potential
pathway as part of addendum 4 for an SRI (CH2M HILL, 2008a).

¢ Remediation triggers developed as part of the Baseline Risk Assessment were exceeded
in soil and shallow groundwater for at least one assumed future receptor at the five
properties evaluated. Surficial tar “boils” identified during the RI will also be addressed
during future remedial actions.

e Additional data gaps were identified during the completion of the OU1 RI, and
additional work has been proposed as part of addendum 4 for an SRI (CH2M HILL,
2008a), submitted to EPA on July 31, 2008.

Following is a brief summary of the major findings from the RI field investigation and
conclusions based on the assessment of data and information collected.

Sources

Sources of Site-related constituents have been identified and characterized. Coal tar
processing and subsequent oil-recycling operations contributed to existing secondary
sources of contamination at the Site, including NAPL, pitch, soil impacted with PAHs, and
other constituents. A former acid plant on the northern portion of the Quanta property and
southern portion of the former Celotex property, contributed to the presence of oxidizing
pyrite ore remnants in soil. Primary sources are no longer present, with the possible
exception of buried piping on the Quanta property.

Additional secondary sources contributing to soil and groundwater contamination
unrelated to former operations (such as regional fill material and former operations on
adjacent properties) are present within the extent of OU1. Secondary sources of COls in
groundwater and/or soil unrelated to but within the extent of OU1 include the following:

¢ Fill material, unrelated to former Site operations, throughout this part of Edgewater

v
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e Identified Areas of Concern related to the former Lever Brothers property (including but
not limited to COls in soil and groundwater associated with light non-aqueous phase
liquid [LNAPL], and pitch/asphaltic material in the northern and central portions of this

property)

e An upgradient source of chlorinated solvents impacting groundwater within the
confined deep sand unit

e Polychlorinated biphenyls (PCBs) in soil at adjacent properties

NAPL

The location, nature, and extent of most of the NAPL at OU1 have been defined. The current
understanding of NAPL location will be supplemented during the implementation of the
SRI (CH2M HILL, 2008a). Free-phase and residual NAPL are present at the Site, and
samples from monitoring wells have been identified as consisting of coal tar and
undifferentiated hydrocarbons. Most free-phase NAPL is present in discrete areas (or zones)
above and within the top few feet of the silty clay confining layer. Free-phase NAPL is
recoverable but does not appear to be migrating under current conditions, with the possible
exception of NAPL within zones adjacent to the Hudson River. The available evidence
supports the conclusion that most NAPL in this area is residual. The possibility of migration
at this location is based on the presence of NAPL deposits at both OU1 (NZ-2 and NZ-5)
and OU2 at similar depths and by the presence of sheens at the shoreline on the former
Celotex property. Therefore, for purposes of developing, evaluating, and selecting a
remedial alternative, it is conservatively assumed that NAPL migration between OU1 and
OU2 is possible. Additional evaluation of this potential migration will be performed as part
of the SRI (CH2M HILL, 2008a).

Since most NAPL at OU1 is denser than water, the NAPL has migrated downward by
gravity but has been halted by either increasing pore pressure with depth or the silty clay
confining layer. The lateral and vertical extents of NAPL at OU1 are generally stable under
current conditions. Migration is constrained by either the physical properties of the NAPL
(i.e., high viscosity and interfacial tension), the soil pore size, or the presence of physical
barriers such as the silty clay confining unit. NAPL identified at depth has been found to
accumulate in the natural depressions in the surface of the confining unit owing to gravity
and the upward sloping surfaces of the silty clay confining unit to the south and east. NAPL
will not migrate laterally under current conditions. The potential for NAPL mobility to be
impacted by changes in subsurface conditions is an important consideration for the Site. The
effects on NAPL mobility of future development activities such as excavation or placement
of fill material, placement of subsurface structures, or pumping of groundwater should be
considered when specific development plans have been defined.

Solid tar has been observed in several soil borings at the Site in the form of a black, soft to
stiff, semiplastic to plastic material at discrete depth intervals with a thicknesses ranging
from 0.3 feet to approximately 6 feet. Three main areas where the solid tar was observed in
borings or excavations have been identified: (1) the eastern portion of Block 93 North, (2) the
western portion of the Quanta property, and (3) adjacent to the Hudson River on the Quanta
property. Surficial tar boils have also been observed within or near the solid tar areas.

Vi
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Constituents of Interest

COlIs were developed by screening analytical results against the lowest applicable screening
criteria of the EPA Region 9 Preliminary Remediation Goals (PRGs), proposed New Jersey
soil cleanup criteria, and New Jersey groundwater quality criteria. The primary COlIs
include arsenic in soil and groundwater and PAHs and aromatic volatile organic
compounds (VOCs) associated with NAPL in soil and groundwater (e.g., benzo(a)pyrene,
naphthalene, and benzene).

Organic COls

Organic COlIs in groundwater include SVOCs and VOCs. Some limited detections of
chlorinated solvents have also been observed in the deeper confined groundwater; they are
likely from an upgradient release. No significant detections of chlorinated solvents have
been observed in OU1 soils or in NAPL.

Concentrations of organic constituents in groundwater are generally constant over time and
decline with distance from sources. The footprint of the composite extent of COlIs in
groundwater is not expanding; concentrations of constituents in groundwater are in
equilibrium as a result of adsorption and degradation processes. Shallow unconfined
groundwater flow is generally towards the east (Hudson River) and south (former Lever
Brothers property) at an average flow velocity of approximately 0.55 feet/day. As dissolved
phase COIs move from source areas at OU1 adjacent to the Hudson River and upward
through the sediments in OU2, they are subjected to further attenuation.

Inorganic COls

Inorganic COIs in groundwater include lead, ammonia, and arsenic. The main source of
lead is the storage and/or combustion of pyritic ore. Another source of lead in soil and
groundwater is the ubiquitous presence of heterogeneous, slag-rich fill material. Elevated
levels of lead in soil are present throughout the former Celotex property and are not as
abundant elsewhere at the Site. Due to the relative immobility of lead, elevated
concentrations do not persist in groundwater downgradient to the south or east of this
source. Rather, lead is quickly adsorbed to organics or hydroxide minerals or precipitated.

Soil data, visual observations, and documented mineralogical differences suggest that two
sources of arsenic exist within OU1 soils. These two sources include the remnants of
oxidizing pyrite ore (reddish-purple soils) within the footprint of a former acid plant and
the presence of fill material containing slag throughout OU1 and the surrounding area. The
extent of elevated arsenic concentrations in soil associated with the former acid plant have
been defined and do not extend beyond the southwestern portion of the Celotex property or
northwestern corner of the Quanta property. This material is generally associated with the
reddish-purple soils within the footprint of the former acid plant.

Arsenic concentrations in groundwater exceeding regulatory criteria is primarily a function
of groundwater pH, redox (e.g., ORP) conditions, and the precipitation of colloidal iron

oxyhydroxides, which vary across OU1. Both the oxidation of pyrite and the fill material are
sources of arsenic in groundwater across OU1 and at adjacent properties. Concentrations of
dissolved arsenic are controlled largely by the precipitation of colloidal iron oxyhydroxides,
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which serve as a geochemical sink for arsenic (and other metals).3 However, arsenic
concentrations in groundwater are generally constant over time and decline with distance
from secondary source areas.

Arsenic associated with the former acid plant attenuates in groundwater through mineral
precipitation and adsorption processes and does not migrate to the Hudson River.
However, additional secondary sources of arsenic related to fill material have contributed to
arsenic concentrations adjacent to the Hudson River. Arsenic that is not scavenged from
groundwater prior to moving from these areas will be subject to further attenuation in OU2
(i.e., oxic river water will precipitate arsenic in a solid phase).

Risk Assessment

A human health risk assessment (HHRA) was conducted for most of OU1 (with the
exception of River and Gorge roads, Block 93 Central, and Block 93 South), and has
identified constituents of concern (COCs) for three media:

e Surface soil (0-2 feet below ground surface [bgs])
e Subsurface soil (0-10 feet bgs)
e Groundwater (above and below the clay layer)

Current potential receptors identified in the HHRA include trespassers, commercial
workers, and daycare children. For potential future land use, receptors include construction
and utility workers, commercial workers, daycare children, trespassers, and residents. Risks
above acceptable levels for one or more current or future receptors as a result of exposure to
either soil or groundwater were calculated for the Quanta, former Celotex, 115 River Road,
former Lever Brothers, and Block 93 North properties. The primary risk drivers at the Site
are carcinogenic PAHs, naphthalene, and arsenic. Along with these primary risk drivers,
surficial tar boils identified during the RI will be addressed during future remedial actions.

Studies of potential vapor intrusion pathways have been conducted at buildings at 115
River Road, Block 93 North (former Jono’s Restaurant), and the former Lever Brothers
property (Building 9). These studies have included groundwater and subslab and indoor air
sampling, physical observations of the buildings, and measurements of air pressure within
buildings. The results from these studies conclude that the vapor intrusion pathways are
unlikely to be present or have been determined not to pose an unacceptable human health
risk to the occupants of these buildings under current conditions. A Screening-Level
Ecological Risk Assessment (SLERA) completed for OU1 evaluated potential risk to
terrestrial receptors from exposure to compounds detected in surface soil on the 5.5-acre
Quanta property. Potential ecological risk was evaluated through direct exposure to soil and
via the food chain exposure pathway. Using conservative exposure scenarios and
assumptions, risk was indicated to plant and invertebrate receptors via direct exposure and
to higher-order receptors exposed to contamination through the food chain. The SLERA was
refined using less-conservative assumptions, which reduced the number of compounds
indicating potential risk from direct exposure and limited the higher-order receptors at
potential risk to small-mammal species. Based on the location of the Site in an urban area

3 Colloidal iron oxyhydroxides rich in arsenic typically pass thru 0.45-um filters or are present in nonfiltered groundwater
samples, and when the sample is acidified for method preservation purposes, releases arsenic into the sampled groundwater,
thereby biasing the groundwater sample high.
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with limited and poor quality habitat available for receptor populations, it is unlikely that
these receptors inhabit OU1. In their July 7, 2006, comments on the SLERA, EPA agreed
with the overall conclusion that additional characterization of ecological risk at OU1 was not
necessary.

Conclusions and Next Steps

The Site has been characterized and is well understood for purposes of supporting OU1
remedial alternative development, evaluation, and selection. The extent of OU1
contamination for groundwater, soil, and NAPL based on the data and evaluations
presented in the Rl is shown in Figure ES-4.

Additional work has been proposed as part of the SRI (CH2M HILL, 2008a) to address the
data gaps noted. The results of this investigation will be presented in a Supplemental RI
Report for OU1 that will serve to update the applicable components of this Final RI, address
the remaining agency comments, and complete the RI process for the Site.

The next step will be to complete the development and evaluation of OU1 remedial
alternatives, which will be documented in the OU1 Feasibility Study (FS) Report. Based on
the RI findings, the FS for OU1 will evaluate technologies and develop and screen remedial
alternatives to

e Reduce current and/or potential future human health risks to acceptable levels at the
properties comprising OU1, including limiting potential future contact with NAPL

e Prevent erosion, transport, or migration of COCs in soil or groundwater offsite or to
OU?2 at concentrations resulting in human or ecological risk above acceptable levels

IX
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SECTION 1

Introduction

This Final Remedial Investigation (RI) report for Operable Unit (OU) 1 of the Quanta
Resources Superfund Site* (the “Site”), located in Edgewater, New Jersey (Figure 1-1), has
been prepared in accordance with the requirements of the U.S. Environmental Protection
Agency (EPA) Administrative Order on Consent II-Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA)-2003-2012 for the Uplands
Area, OU1 (EPA, 2003). The Site is located adjacent to the Hudson River, in northeastern
New Jersey. Surface water and sediment in the Hudson River are considered OU2 and are
being investigated pursuant to a separate EPA Administrative Order on Consent. The Site
was listed on the National Priorities List (NPL) on September 9, 2002. Consistent with the
OU1 Administrative Order, the site characterization, remedial evaluation, and selection
process are being conducted pursuant to the EPA National Oil and Hazardous Substances
Pollution Contingency Plan (40 Code of Federal Regulations [CFR] 300), Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA, 1988), and
other relevant guidance as stated in this report.

This RI report presents the data and information related to the work prescribed in the
EPA-approved “OU1 Remedial Investigation/Feasibility Study (RI/FS) Work Plan”
(Parsons, 2005) and associated Field Sampling Plan, Health and Safety Plan, and Quality
Assurance Project Plan (QAPP), subsequent RI/FS Work Plan addendums for OU1, and
additional activities in response to EPA requests, as described below.

Initial RI field activities were conducted from July 2005 to December 2006. EPA provided
oversight by an independent observer, Camp Dresser & McKee, Inc. (CDM). CDM
documented the field activities and collected split samples of the various media collected
during all phases of the RI activities. CDM has issued no information to date, nor did CDM
share any comments in the field; accordingly, no issues are assumed to exist with the data
collection associated with the results presented herein.

A draft version of this RI Report was submitted to the EPA and New Jersey Department of
Environmental Protection (hereafter referred to as the Agencies) on November 17, 2007.
Comments were received from the agencies via Federal Express on April 7, 2008 (EPA, 2008)
and have been incorporated into this Final RI Report, with the exception of select agency
comments that are being addressed through additional data collection activities and
subsequent evaluations in accordance with the “Final Remedial Investigation/Feasibility
Study (RI/FS) Work Plan Addendum No. 4 for a Supplemental Remedial Investigation
(SRI)” (CH2M HILL, 2008a). This additional work is currently ongoing and will be
summarized in a Supplemental RI Report, which will serve to update the applicable
components of this report, address the agencies’ remaining comments, and complete the RI
process for the Site.

4 As defined in the Administrative Order on Consent (AOC) II-CERCLA-2003-2012, the Quanta Resources Superfund Site
includes the former Quanta Resources property, located on River Road in Edgewater, New Jersey, and any areas where
contamination from the property has come to be located. The current Quanta property refers to Block 95, Lot 1, as defined on
the Borough of Edgewater, New Jersey, tax map.
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1.1 Original RI/FS Work Plan

The original RI/FS Work Plan, QAPP, and Field Sampling Plan were approved by EPA on
May 2, 2005 (EPA, 2005). The QAPP and Health and Safety Plan were revised in October
2005 and July 2005, respectively (CH2M HILL, 2005a, b). The revised QAPP was approved
on January 11, 2006 (EPA, 2006a), and the QAPP was again revised in November 2006
(CH2M HILL, 2006a).

In February 2006, the “Draft Preliminary Site Characterization Report” (PSCR) was
submitted to EPA for review (CH2M HILL, 2006b). The information in the PSCR was
presented to EPA and the New Jersey Department of Environmental Protection (NJDEP) on
March 20, 2006. The Draft PSCR summarized historical and RI data for OU1 that had been
collected prior to the end of 2005.

RI data summarized in the Draft PSCR include the following;:

e Survey of subsurface utilities

e Completion of 48 soil borings

e Collection and analysis of 107 soil samples

¢ Installation of 30 permanent monitoring wells at varying screen intervals
e Development of all monitoring wells

¢ Measurements of synoptic water level and non-aqueous phase liquid (NAPL) thickness
(three quarterly events)

e Groundwater sampling of new and existing monitoring wells (three quarterly events)
e Collection and analysis of five NAPL samples

e Testing of in situ hydraulic conductivity at 14 wells and across all hydrostratigraphic
units

e Survey of potential preferential pathways

e Collection and analysis of five water samples in areas where seasonal standing water
had been observed

e Study of potential tidal influences on groundwater flow
e Survey of OU1

The purpose of the Draft PSCR was to identify any remaining data gaps for the RI, to
support the preparation of risk evaluations and the RI report, and to provide a basis for the
development and screening of remedial alternatives along with identification and
refinement of applicable or relevant and appropriate requirements (ARARs).

Following the submission of the Draft PSCR, RI data collection activities continued in
accordance with the RI/FS Work Plan (Parsons, 2005). These additional activities included
the following;:

1-2
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e Completion of three soil borings

e Collection and analysis of 12 soil samples for laboratory analysis
¢ Installation of six permanent monitoring wells

e Development of newly installed monitoring wells

e Completion of four rounds of synoptic water level and NAPL thickness measurements
in 2006 (February, May, August, and October)

e Completion of four comprehensive groundwater monitoring events at new and existing
monitoring wells in 2006 (February, May, August, and October)

e Collection and analysis of one additional NAPL sample
e Site survey for new borings and wells

As indicated in the Draft PSCR and as presented to EPA and NJDEP on March 20, 2006,
certain data gaps remained at the Site with respect to the RI, which included the delineation
of select constituents of interest (COIs) and NAPL. EPA provided written comments on the
Draft PSCR in a letter dated June 30, 2006 (EPA, 2006b). In a letter dated July 17, 2006
(CH2M HILL, 2006c), CH2M HILL acknowledged receipt of the comments and notified EPA
of the intent to address them by submission and implementation of an RI/FS Work Plan
Addendum.

1.2 RI/FS Work Plan Addendum No. 1

The “Remedial Investigation/Feasibility Study Work Plan Addendum” (CH2M HILL,
2006d), submitted in July 2006, presented a supplemental RI/FS scope to address data gaps
identified in the Draft PSCR and by EPA in its June 30, 2006, comment letter. The scope
described in the RI/FS Work Plan Addendum (also referred to as the Supplemental
Investigation [SI]) was implemented between October and November 2006, and results are
included in the information presented herein. Supplemental RI activities performed in
accordance with the RI/FS Work Plan Addendum included the following;:

e Acquisition and review of data and digital data uploading to the Site database
e Interpretation of adjacent property investigation reports

e Supplemental characterization of the extent of arsenic and other metals in soil through
sampling performed at 30 locations

e Expanded preferential pathways evaluation

e Coal tar NAPL delineation using tar-specific, green optical screening tool (TarGOST®)
profiling and confirmatory soil sampling

¢ Groundwater monitoring at the former Lever Brothers property

e Site survey for new borings and wells
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1.3 RI/FS Work Plan Addendum Nos. 2 and 4

Following completion of the scope of the SI, the combined RI data set was evaluated and, on
December 19, 2006, presented to EPA and NJDEP. Additional data gaps focusing primarily
on the extent of NAPL constituents south and southwest of the Site were identified and
presented to EPA during the meeting. Preparation of the Draft RI Report proceeded despite
the remaining data gaps, since addressing these data gaps was not expected to
fundamentally change the outcome of remedial option evaluations for the Site using the
existing data set. The data gaps identified included determination of the distribution and
extent of NAPL and Site-related constituents at Block 93 and the northwest portions of the
Lever Brothers property; the extent of Site-related, dissolved-phase constituents in
groundwater at Block 93; the extent of arsenic in groundwater surrounding the MW-111
cluster of wells; and a determination of the groundwater flow direction in the north portion
of Block 93. The “Proposed Scope of Work —Supplemental Data Gap Sampling,” which was
designed to address these data gaps, was submitted to EPA on March 22, 2007, for review
(CH2M HILL, 2007a). CH2M HILL proposed addressing data gaps through additional
TarGOST® profiling to delineate the extent of NAPL, through installation of additional
monitoring wells, and through further soil sampling and groundwater sampling.

Following the receipt from the agencies of comments on the Draft RI Report (EPA, 2008),
RI/FS Work Plan Addendum No. 2 was updated and resubmitted in May 2008 as the “Draft
RI/FS Work Plan Addendum No. 4 for an SRI” (CH2M HILL, 2008b). Comments on this
work plan, received from the agencies via e-mail messages sent on June 19, June 27, and
July 8, 2008, were addressed and incorporated into the “Final RI/FS Work Plan Addendum
No. 4 for an SRI” (CH2M HILL, 2008a), which was designed to address data gaps described
in this RI Report at Block 93, Block 94 (west of Old River Road), and the northwestern
portion of the former Lever Brothers property. Additional work components are proposed
in order to address selected agency comments on the draft version of this RI Report (EPA,
2008) that highlight uncertainties or data gaps that require additional investigation. The
results of the proposed work will be summarized in a Supplemental RI Report that will
update the applicable components of this Final RI Report, address the remaining agency
comments, and complete the RI process for the Site.

1.4 RI/FS Work Plan Addendum No. 3

On November 27, 2006, EPA requested that a “characterization of arsenic and cinders” be
conducted. In response to this request, a summary of existing metals data and other field
observations were submitted to EPA in the “Summary of the OU1 Supplemental
Investigation Metals Soil Sampling and Evaluation of Cinder/ Ash and Pyrite-Impacted
Soils” technical memorandum (CH2M HILL, 2007b). This technical memorandum evaluated
the SI results with respect to arsenic in soils and the occurrence of pyrite cinder-impacted
soils and cinder/ash fill material at the Site. Subsequent conversations with EPA led to the
development of a Scope of Work (SOW) to characterize the cinder/ash and reddish-purple
soils suspected to be contaminated by pyrite cinders (CH2M HILL, 2007c). EPA comments
on the SOW (EPA, 2007a) led to the development of the “Remedial Investigation/ Feasibility
Study Work Plan Addendum No. 3 and Field Sampling Plan for the Characterization of
Cinder/ Ash and Reddish-Purple Soils” (CH2M HILL, 2007d). After receiving EPA approval
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of the work plan on May 4, 2007 (EPA, 2007b), fieldwork was begun and completed in June
2007. Activities performed as part of the characterization of cinder/ash and reddish-purple
soils include the following activities:

Completion of nine soil borings

Collection of 17 soil samples and one slag sample for laboratory analysis

Installation and development of six temporary well points

Collection and analysis of groundwater samples from each of six temporary well points
Site survey for new borings and temporary wells

In addition to the RI data collection activities performed in accordance with the RI/FS Work
Plan and the two approved RI/FS Work Plan Addenda, activities performed in response to
EPA requests and discussed in this RI Report include the following:

115 River Road Vapor Intrusion Evaluations, including the collection of indoor,
outdoor, and subslab air samples in March and July 2006 in accordance with the EPA-
approved “Vapor Intrusion Evaluation Work Plan” (CH2M HILL, 2006e) and in March
and April 2008

115 River Road Product Inventory Survey
115 River Road Building Pressurization Survey

Jono’s Restaurant Building Vapor Intrusion Evaluations, including collection of six
groundwater grab samples in June 2007 and collection of indoor, outdoor, and subslab
air samples in March 2008

Seasonal Standing Water Evaluation, including collection of four samples of
accumulated standing water at the Quanta property

NAPL Recovery Testing, including pumping of NAPL from monitoring wells in
December 2006 and July 2007 and follow-up measurements of NAPL thickness

Arsenic Dust Evaluation, including collection of 12 surface soil samples from the
Quanta property and evaluation of the potential air pathway based on the procedures in
“Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination”
(Cowherd et. al., 1985)

Cultural Resources Survey, conducted in accordance with the “OU1 Cultural Resources
Study Work Plan” (CH2M HILL, 2007e) as approved by EPA on February 26, 2007

Treatability Study Sample Collection, conducted in accordance with the “In Situ
Chemical Oxidation Treatability Study Work Plan” (CH2M HILL, 2007f), included
collection of samples from three locations on the Quanta property

(Results of treatability testing will be provided to EPA in the FS Report for OU1;
however, observations made during sampling are included in this RI Report.)

The combined RI dataset, including the results of the work outlined in the RI/FS Work Plan
and subsequent RI/FS Work Plan addenda, additional activities in response to EPA requests
(as listed above), historical information for the Site, and data obtained from consultants for
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adjacent property owners, is intended to adequately delineate the nature and extent of
NAPL and other soil and groundwater impacts related to historical Site operations.

1.5 Definitions

Definitions that will be used throughout this document include the following.
¢ Quanta property: The land portion of Block 95, Lot 1, in Edgewater, New Jersey.

¢ Former Quanta Resources property: The land portion of Block 95, Lot 1, and Block 93,
Lot 1, as well as the portion of River Road between these lots.

¢ Quanta Resources Superfund Site: As defined in the AOC II-CERCLA-2003-2012, the
Quanta Resources Superfund Site (or “Site”) includes “the former Quanta Resources Site
and any areas where contamination from the Site has come to be located.” The extent of
OUL1 is defined in Section 4.7.

e Former Barrett property: The maximum extent of Barrett Manufacturing Company
operations as depicted on historical Sanborn® fire insurance maps (1900, 1911, 1930,
1944, 1950, and 1968, included in Appendix A).

e NAPL: Non-aqueous phase liquid, or “product.” NAPL can exist as a single chemical
component or as a mixture, and it can occur in soils in free-phase or residual states.
Residual NAPL is defined as being immobile when soil capillary forces are greater than
gravity and hydraulic forces (Cohen and Mercer, 1993). Free-phase NAPL moves under
the force of gravity and hydraulic forces. In this report, the term “NAPL” refers to both
free-phase and residual states, unless otherwise noted.

e LNAPL: Light non-aqueous phase liquid. LNAPL has a density less than 1.0.
¢ DNAPL: Dense non-aqueous phase liquid. DNAPL has a density greater than 1.0.

e Coal tar, characterized by a complex mixture of compounds, typically complex
hydrocarbons and other byproducts from former manufactured gas plant (MGP)
operations (Hayes et al., 1996; EPA, 2000). At the Site, coal tar was delivered to the
former Barrett property for use by the Barrett Company Shadyside® Plant for production
of roofing paper and other materials.

e COI, present at concentrations exceeding one or more screening criteria

e COC, present at concentrations exceeding calculated acceptable risk ranges in the
Ecological and Human Health Risk Assessments

1.6 Purpose

As stated in the RI/FS Work Plan (Parsons, 2005), the specific objectives of the RI for OU1
are the following:

5 The town of Edgewater was formerly known as Shadyside, New Jersey.
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Characterize potential soil and groundwater impacts associated with the former
operations of the Site

Define the nature and extent of contamination and delineate those impacts caused by the
release or threatened release of constituents at or from the Upland Area of the Site,
including groundwater and soil

Evaluate the potential for human health and ecological impacts associated with the
former operations at the Site

Develop supplemental data sufficient to address data gaps within the investigations
conducted to date to determine the need for and to allow a screening of appropriate
remedial alternatives, recommendation of the most appropriate remedial alternative,
and development of a refined conceptual site model after a public comment process.
EPA will be responsible for the selection of the final remedial alternative

Specific data quality objectives (DQOs) were developed for each investigation and are
discussed in Section 2 of this report.

1.7 Report Organization

This RI report describes the investigation activities completed as part of the RI for OU1 and
presents an evaluation of historical and recently collected data:

Section 1 presents a brief description and history of the Site and the surrounding
properties and summarizes previous investigations conducted at the Site.

Section 2 includes descriptions of the field activities conducted in accordance with work
plans described in the previous subsection.

Section 3 presents the Site characteristics, including surface features and preferential
pathways, Site-specific geology and hydrogeology, land use, and ecology.

Section 4 presents the findings for the field investigation and historical data, including
constituents of interest and the nature and extent of contamination in Site media.

Section 5 presents an evaluation of the fate and transport of constituents at the Site and
their migration and persistence.

Section 6 presents the conceptual site model for OU1.

Section 7 summarizes the work performed to date for the human health and ecological
risk assessments.

Section 8 presents the summary and conclusions of the RI report and recommendations
for future work.

Section 9 lists the references used during the preparation of the RI Report.

Figures and tables, listed in the table of contents, are referenced throughout the text and are
found at the end of the report text. Seventeen appendixes (A through Q) present detailed
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supporting information, analytical data, and field observations used to develop the
evaluations presented in this report.

1.8 Site Background
1.8.1 Operable Unit 1 Description

As noted earlier, the Site consists of the former Quanta Resources property and any
locations to which contamination from the property and former operations has migrated.
The physical boundaries of OU1 are defined in Section 4 of this RI Report. Surface water and
sediment in the Hudson River adjacent to OU1 constitute OU2 and are being investigated
and addressed separately. As further described in Section 4.7, impacts from former
operations associated with the Site have been observed on portions of the following areas,
which together compose OU1:

e Block 95, Lot 1 (referred to as the Quanta property)

e Block 91, Lot 1 (referred to as the former Celotex property or the [former] Edgewater
Enterprises property®)

e Block 96, Lot 3.01 (referred to as the 115 River Road property)
e Block 99, Lot 1 (referred to as the former Lever Brothers property)
e River Road and Gorge Road

e Block 93 (broken into three components for purposes of this report, based on varying
current and foreseeable land use)

Figure 1-2 shows each of these properties relative to the Quanta property. Complete
descriptions of past operations on each of these properties are provided in Appendix A.
Additional details on the current surficial features of each property are provided in
Section 3.1.

1.8.2 Site History

The history of the properties in the vicinity of or comprising the Site is summarized in this
section and described in detail in Appendix A, which includes ownership history. The
Quanta property is located at 163 River Road in Bergen County, Edgewater, New Jersey
(Figure 1-2). From approximately 1878 to 1971, a large portion of the Site was used to
process coal tar and produce paving and roofing materials, first by Barrett Manufacturing
Company and later by Allied Chemical Corporation. Sanborn® fire insurance maps from
1900 to 1944 identify the property as the “Barrett Company’s Shadyside Plant,
Manufacturers of Tar Products.” Allied Chemical Corporation’s Asphalt Division took over
operations of the coal tar distillation plant in the early 1930s. The maximum extent of Barrett
Manufacturing operations is depicted in Figure 1-3. The coal tar processing plant operated
until 1974, when the former Barrett property was sold to James Frola (now deceased) and
Albert Von Dohln. From 1974 through 1980, the property was operated by numerous

6 Edgewater Enterprises, LLC, was a former owner of Block 91, Lot 1. The chain of title is provided in Appendix A.
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entities involved in the oil recycling business, many of which were owned or controlled by
Russell Mahler. In 1977, the former Barrett property was leased to E.R.P. Corporation for the
storage and recycling of oil. The lease was assigned to Edgewater Terminals, Inc., and then
transferred to Quanta Resources Corporation in July 1980. The property contained

61 aboveground storage tanks (ASTs), at least 10 underground storage tanks (UST), septic
tanks, and underground piping. The total storage capacity of the tanks was over 9 million
gallons. Figure 1-3 shows pertinent historical features such as ASTs, USTs, process area
buildings, and piping that have been documented by Sanborn® Fire Insurance Maps and
private insurance maps.

NJDEP closed the facility in 1981 after discovering polychlorinated biphenyls (PCBs) in
some of the oil stored at the facility. On October 6, 1981, Quanta Resources Corporation filed
for bankruptcy, after which the property was no longer in use. Following operational
shutdown, NJDEP requested that EPA address Site contamination pursuant to CERCLA.

Several removal actions conducted at the Site from 1984 to 1988 under EPA oversight
focused on the cleaning and decommissioning of the ASTs and USTs. Several million
gallons of product had been removed and disposed of or recycled by 1988. Some
underground piping and shallow soils were removed (Parsons, 2005). The removal actions
were assessed by EPA in 1992 through the collection and analysis of soil, sediment, and
groundwater samples from the Site. Additional investigations conducted prior to and
subsequent to the removal actions are described in Section 1.9.3.

In 1995, the Borough of Edgewater acquired a portion of the Site for a right-of-way for (new)
River Road. In 1996, EPA entered into an Administrative Order on Consent with the County
of Bergen and Metropolitan Edgewater Associates, LP, to allow the County of Bergen to
construct a road over a portion of the Site and to provide protection against direct contact
risks to workers or future users of the road (EPA, 2003).

EPA entered into an Administrative Order on Consent (II-CERCLA-96-0105) with
AlliedSignal in 1996 to perform a removal investigation of the Site (EPA, 2003). After
intermittent sheens became visible at the waterfront in 1997, EPA mandated that a collection
trench be built to prevent oil from continuing to seep to the Hudson River. Prior to
submission of the final trench design, EPA stopped the proposed construction (Parsons,
2005) because the trench, as proposed, would not have addressed seeps/sheens on adjacent
properties. AlliedSignal entered into an Administrative Order on Consent with EPA in 1998
to conduct a Removal Site Investigation (RSI) and prepare an Engineering Evaluation/Cost
Analysis (EE/CA) to characterize conditions and to develop a solution to the seeps. The
EE/CA evaluated select non-time critical removal actions, which would be implemented in
accordance with the EPA Superfund Accelerated Cleanup Model (SACM), intended to
achieve prompt risk reduction (GeoSyntec, 1999).

In February 2000, EPA rejected the EE/CA removal action recommendations because EPA
believed the design would have been ineffective in preventing coal tar releases to the
Hudson River. EPA recommended that additional, more-effective alternatives or
technologies be evaluated and that an ecological evaluation be conducted for the tidal mud
flats of the Hudson River. Two revised EE/CA reports (GeoSyntec, 2000a, 2001) were
submitted to address the concerns of EPA. The EE/CA listed two overall objectives of the
response action: to “mitigate the migration of NAPL, buried within the mud flat sediments,
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to the water column, if indeed vertical migration of the buried NAPL is occurring” and to
“recover/contain NAPL in upland areas where practicable.” The EE/CA evaluated five
remedial alternatives and recommended the construction of two trenches to collect light and
heavy oil fractions (GeoSyntec, 2001).

On September 9, 2002, EPA placed the Quanta Resources Superfund Site on the NPL. In
2004, an AOC was signed between EPA and 23 respondents to conduct an RI/FS to fill data
gaps in previous investigations and to provide a basis for a complete evaluation of
alternatives. In May 2005, Parsons submitted the RI/FS Work Plan for OU1 to EPA (Parsons,
2005).

Former Celotex Property

The former Celotex property is just north of the Quanta property (Figure 1-2). The former
Celotex property has been the site of a chemical plant, a gypsum company, a vacuum truck
company, and a metal reclaiming/refinishing plant. The chemical plant, General Chemical
Company, operated on the southern portion of the property from at least 1900 until 1957.
The chemical plant was used to produce acids, alums, sodium compounds, and sulfuric acid
(Parsons, 2005). A gypsum company and a vacuum truck company also occupied the
property; after 1974, a metal-reclaiming and refinishing plant operated on the southern
portion of the property. Former operations at the former Celotex property might have
contributed to the presence of constituents similar to those detected at the Quanta property.

Since 1988, approximately 4 to 16 feet of fill material appears to have been placed on the
former Celotex property (Environ, 2005). Additional fill material (more than 8 feet) recently
was placed on the southeastern side of the former Celotex property adjacent to the Quanta
property; this area has been developed as a parking lot. Redevelopment of the property
included installation of a cap that partially contains reused soil from other portions of the

property.

Redevelopment of this property is ongoing, and attempts recently have been made to
further define the northern extent of Site-related NAPL as part of this process. Remedial
activities on the property have been conducted under an Administrative Order on Consent
between Edgewater Enterprises and NJDEP authorizing Edgewater Enterprises, under
NJDEP oversight, to conduct all the remedial activities necessary for the site. In an
Administrative Order on Consent with EPA (CERCLA-02-2003-2014), Edgewater
Enterprises was authorized to construct a temporary access roadway over an area including
a portion of the Quanta Resources Superfund Site. Use of the southern portion of the former
Celotex property is limited until the RI/FS for the Quanta Resources Superfund Site has
been completed.

115 River Road Property

Bordering the Quanta property to the south is the 115 River Road, LLC, office complex. The
property at 115 River Road had been used by Spencer-Kellogg for manufacturing linseed
and/or cottonseed oil (Appendix A). The current office complex consists of three buildings.
The main 115 River Road building consists of two attached buildings (shown in Figure 1-4).
The western portion of this building, located between River Road and the Hudson River, is
approximately 500 feet long and dates back to the turn of the twentieth century. This
building is constructed of brick and has two separate basements. The second office building
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consists of an approximately 300-foot-long expansion of the main building, extending over
the Hudson River on a pier. The extension is referred to in Figure 1-4 as the “pier building.”
A smaller, two-story brick building (Building 12) is located to the north of the main 115
River Road building. The buildings were renovated in 1986 as offices.

Former Lever Brothers Property

South of the 115 River Road property is the former Lever Brothers property, formerly
owned and operated by Unilever, a division of Conopco, Inc., and currently owned by
i.Park Edgewater, LLC. The property consists of Block 99 Lots 1, 3, 4, and 5. The land
portion of the property is bordered on the east by the Hudson River and on the west by
River Road. It is currently in the process of being redeveloped for mixed-use
residential and commercial purposes.

The 1911 Sanborn® Fire Insurance map (Appendix A) for this property indicates that it was
occupied by “Pyle’s Pearline Works, Mfg of Soap & Pearline.” Buildings on this property are
labeled as containing caustic soda in drums and being used for pearline storage and drying
and advertising-matter storage. The 1930 Sanborn® fire insurance map depicts buildings
north of a set of railroad tracks marked as vacant. South of the rail tracks, no features are
shown. The property is marked as “Lever Bro’s. Co. owners, not in operation.”

Prior to Lever Brothers operations on the property, which began in the early 1930s, a portion
of this property reportedly was owned by the Barrett Company (NJDEP, 1989). The portion
of the property this report refers to is unclear, as is the basis of this assertion. Sanborn® Fire
Insurance maps from around this time (1909, 1911, and 1930) do not indicate that the Barrett
Company had active operations on any portion of the former Lever Brothers property.
However, later Barrett Division operations appear to have occurred on Block 99, Lots 5-8,
which were reportedly leased from Frederick G. Holst by Barrett Division in 1943. An EPA
photograph review indicates the presence of “a large linear amount of material, which
appears to be partially contained by a wall” (EPA, 2006¢). This structure is referred to as a
pitch bay in the “Supplemental Remedial Investigation Report and Remedial Action
Workplan” for the former Lever Brothers property (GZA, 2007b). The report also concludes,
based on a review of aerial photographs, that “pitch material from the impoundment was
spread across the southern portion of the Site for use as fill material.” Lever Brothers
purchased Block 99, Lots 5-8, from F.G. Holst in 1944 (NJDEP, 1989).

By 1986, all tanks and nearly all former operations buildings had been removed from the
north and center portions of the property. A parking lot had been constructed along the
northern border of the property, and a building had been constructed in the parking area
between the former railroad tracks and (old) River Road. Additional parking areas were
later constructed in the north portion of the property, as well as a new building between
two of the parking lots. The realignment of River Road roughly follows the former railway
through the property.

Block 93 North

The current building on Block 93, Lot 1 was reportedly used as a quality control laboratory
by Allied Chemical until 1974 (O’Brien & Gere Engineers, Inc. [OBG], 2004). The building
remained vacant for approximately 10 years, after which it was used for miscellaneous
purposes (as an office, for storage, and as a musical rehearsal studio) before being converted
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to a restaurant in the early 1990s. The restaurant was vacant for a period of time and has
now been refurbished. An occupancy permit application is believed to be pending for the
restaurant.

Block 93, Lot 2 historically included railroad tracks used for chemical shipping and
receiving. This portion of the property was owned by the New York, Susquehanna and
Western Railway Corporation (NYS&W). The tracks were removed, reportedly in 1988, and
the lot was subdivided (OBG, 2004). James Frola acquired the northern portion of the lot in
1988 and sold the property to Thomas Heagney in 1999. Anthony Besthoff purchased the
southern portion of Lot 2 from the railway in 2003 (OBG, 2004), and for purposes of this
report it is considered part of Block 93 Central.

Block 93 Central

The former Faesy & Besthoff property, also known as Block 93 Central, occupies Lots 1.01,
3.03, 3.04, and the southern portion of Lot 2, between Old River Road and River Road.
Currently, MB Edgewater, LLC, owns Lots 1.01 and 3.03.

In 1980, NYS&W railroad owned and occupied Lot 2 of Block 93. Faesy & Besthoff, Inc., an
agricultural-chemical-blending and -packaging facility, utilized tracks along Lot 2,
apparently before owning portions of Block 93.

Lot 2 was subdivided after the railroad tracks were removed (reportedly in 1988). James
Frola acquired the northern portion of the lot in 1988 and sold the property to Thomas
Heagney in 1999; this is a component of Block 93 North, as described above. Anthony
Besthoff purchased the southern portion of Lot 2 from the railway in 2003 (OBG, 2004).

Lot 3.04 is currently owned by Thomas Heagney.

Block 93 South

Block 93 South consists of Block 93, Lot 4. An outpatient medical building, owned by
Metropolitan Consum, LLC, currently occupies the property. The property is mostly paved
to serve as a customer parking area with the remaining areas covered by landscaping. Lever
Brothers Company owned Block 93, Lot 4, from 1920 through 1996.

1.8.3 Previous Investigations

In addition to investigations completed as part of the RI/FS for OU1, reports of results for
previous investigations, including those of adjacent properties, were reviewed and included
as appropriate in this RI report. These investigations are summarized below by property.
The RI evaluations presented in this report use only relevant historical data from
investigations where the data collection was overseen by EPA or NJDEP or the data have
otherwise been deemed valid. At the agencies” request, the conclusions drawn in the
following reports regarding the Former Celotex Industrial Park were not included in this RI
report:

¢ Final Soil Remediation Investigation Report— Arsenic Area (Raviv, 2002)

¢ Groundwater Remedial Investigation Report, Arsenic Area (Raviv, 2004)

e Coal Tar Remedial Investigation Report—700 Building and Coal Tar Delineation Limits,
Building 700 Area and South (EWMA, 2003)
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¢ Supplemental Groundwater Investigation Report— Arsenic Area (Raviv, 2005)
e Supplemental Coal Tar Delineation Report (EWMA, 2004a)

Former Quanta Resources Property

Products stored at the former Quanta Resources property include coal tar, waste oil, asphalt,
ammonia, and roofing materials. Summaries of past investigations conducted at the former
Quanta Resources property to identify or delineate contamination are provided below.

1990 Soil Investigation. A 1990 soil investigation conducted by Paulus, Sokolowski & Sartor,
LLC (PS&S) included the collection of 11 soil samples from eight soil borings throughout the
Site (PS&S, 2002). Samples were collected from the 0.0- to 0.5-foot interval from all borings,
and from the 4- to 6-foot interval in three of the borings. All samples were analyzed for EPA
priority pollutants (40-peak library search) and total petroleum hydrocarbons (TPH).
Arsenic, lead, mercury, thallium, and zinc were detected above NJDEP residential direct
contact soil cleanup criteria (RDCSCC). Benzene was the only volatile organic compound
(VOC) detected above RDCSCC, although both benzene and total xylenes exceeded the
impact to groundwater soil cleanup criteria (IGWSCC) in at least one location. Detected
base-neutral (BN) organic compounds, mostly polycyclic aromatic hydrocarbons (PAHs),
generally exceeded RDCSCC. TPH was detected at concentrations up to 38,000 mg/kg.
Pesticides were detected in six samples, one of which exceeded RDCSCC. PCBs were not
detected during this investigation.

1992 and 1995 EPA Site Assessments. Parsons’ (1999) summary report indicates that EPA
assessments in 1992 and 1995 documented impacts of surface and subsurface soil, Hudson

River sediments, and groundwater. Constituents detected included arsenic, asbestos,
benzene, metals, PAHs, TPH, and VOC:s.

1997 Predesign Investigation. Parsons conducted a predesign investigation in March 1997 to
fill certain data gaps as follows. Five surface soil samples were collected near a former PCB
“hot spot” and analyzed for PCBs, TPH, and the toxicity characteristic leaching procedure
(TCLP). Insulation material in two boilers in a building was sampled for asbestos, and a
magnetometer survey was conducted to identify two potential USTs as well as the property
and its topography generally. PCBs were detected in all soil samples at concentrations from
0.38 to 3.65 mg/kg. TPH was detected in all five samples, with diesel range concentrations
up to 8,600 mg/kg. TCLP volatiles were not detected in any sample, and lead was detected
below the regulatory limit of 5 mg/L. Asbestos was detected in the insulation material from
both boilers. The magnetometer survey failed to locate the two suspected USTs because of
interference from reinforced concrete. The report recommended no action on the basis of
PCB, TPH, or TCLP results. Removal of asbestos material from the boilers and excavation of
a test pit to locate the suspected USTs were recommended (Parsons, 1997, 1998).

Additional predesign investigations were conducted in July, August, and September 1997 to
obtain information pertaining to the suspected USTs and underground piping and to gather
information concerning any shallow, low-permeability units near the proposed location of a
planned recovery trench. Eleven test pits were completed and 14 soil borings were
advanced in the eastern portion of the former Quanta Resources property. One groundwater
sample was collected from a test pit and analyzed for VOCs, semi-volatile organic
compounds (SVOCs), and TCLP. Results of these analyses were not provided in the data
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report. No USTs were located during test pit activities, although several steel pipes were
encountered. The clayey silt layer in the vicinity of the proposed recovery trench was
encountered between 10 and 12 feet bgs.

2000 Soil Investigation. A soil investigation that PS&S conducted in June 2000 included the
collection of 18 soil samples from 10 borings in the northwest corner of the Quanta property
near its border with the former Celotex property. Samples were typically collected from

0.5 and 3.5 feet bgs. All samples were analyzed for arsenic, and five of the samples also were
analyzed for other metals, VOCs, SVOCs, PCBs, and pesticides. The 2002 supplemental data
submission (PS&S, 2002) indicated that elevated concentrations of arsenic relative to general
Site conditions had been reported in several borings, particularly in the subsurface samples
from those borings. Several other metals were detected above RDCSCC in one or more
samples. PAH data were consistent with other Site data, and no VOCs, PCBs, or pesticides
exceeded NJDEP screening criteria.

2000 Removal Site Investigation. The RSI was conducted by GeoSyntec (2000b) to

(i) identify possible conduits for the transport of coal tar product from source areas to
the Hudson River; (ii) delineate source areas which continue to impact soil, river
sediment, and groundwater; (iii) characterize the nature and extent of soil, river
sediment, and groundwater contamination; and (iv) provide data on the geotechnical
properties of the [Site] soils in support of evaluation of engineered site remedies.

The scope of work for the RSI included test trenching and a geophysical survey, soil boring
advancement, cone penetrometer testing, sediment sampling, monitoring well installation
and groundwater sampling, and a geotechnical engineering evaluation. Field activities were
conducted in 1998 and 1999, including completion of 17 test trenches, 14 soil borings,

10 monitoring wells, and 23 cone penetrometer test/rapid optical screening tool (ROST™)
locations. Nine surface soil samples, 26 sediment cores, and 10 deeper Vibracore sediment
samples were collected. Ten cone penetrometer test/ ROST™ locations were completed in
sediment. Twenty existing groundwater monitoring wells and 8 of the 10 new monitoring
wells were sampled during the RSI. Surveying and tidal fluctuation monitoring also were
conducted.

The RSI report concluded the following with respect to OU1:

e Soil: Soil samples supplemented previous collected data to delineate the extent of COls
(PAHS, arsenic, chromium, and lead) in soil. Arsenic, chromium, and lead were detected
at locations scattered across the Site, indicating that metal impacts were limited to
releases in localized areas and are not widespread. PCB detections were described as
limited to soils in the former transformer locations. PAHs were detected throughout soil
at the Site, but elevated concentrations were limited to source areas. A significant
amount of soil data from the former Celotex and former Lustrelon (north of the former
Celotex property) properties were obtained during previous investigations. The report
suggested that soils from these areas might have already been remediated.

e Groundwater: Arsenic, chromium, and lead were present in a localized area and
transport of these constituents downgradient of this area is limited by geochemical
conditions at the Site. PCBs were not detected in groundwater. SVOCs were detected in
groundwater at the majority of sampling locations at the Site, but results indicated that
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two separate areas of VOCs exist. The first area contains benzene, toluene, and xylene at
the Quanta property. The second area contains chlorinated ethane constituents and is
limited to the former Lustrelon property (north of the study area). SVOCs were detected
in groundwater at the Site. The highest SVOC concentrations were detected in areas
associated with coal tar.

Extent of NAPL: The NAPL extent is limited vertically by the presence of lower-
permeability native soil. The NAPL varies in viscosity from solid nonmobile product to
thick, viscous product. NAPL has collected in monitoring wells at the Site and is
adjacent to the bulkhead. Sheens observed in the Hudson River appear to develop from
both the upland source area and the sediment source area. The RSI report also
concluded that NAPL in the fill adjacent to the bulkhead is able to flow and exists at a
higher elevation than the river sediments. The RSI concluded that the NAPL has the
potential to flow to the river through the fill material that has higher permeability due to
the abundance of debris and poor compaction. The extent, fate, and transport of NAPL
have been further evaluated since the submission of the RSI and will be discussed in
later sections of this RI Report.

Groundwater analytical data from the RSI sampling events in 1998 and 1999 (Geosyntec,
2000a, b) are similar in terms of constituents and concentrations detected during the RI
sampling events (since 2005). Exceptions to this are as follows:

MW-102 shows a decrease in several PAH and SVOC compounds.

At MW-106, many PAH compounds, including naphthalene (1,200 ng/L during the
RSI), are no longer detected. Also at MW-106, benzene, toluene, ethylbenzene, and
xylene (BTEX); carbazole; and dibenzofuran are no longer detected.

At MW-103, several SVOC compounds and styrene (from 1,200 ng/L to nondetect) show
decreasing concentrations, but increases are noted in carbazole and dibenzofuran from
nondetect to 300 pg/L and nondetect to 180 ug/L, respectively.

At MW-107, 2,4-dimethylphenol and 4-methylphenol concentrations decreased (2,200 to
72 pg/L and 430 to 13 ng/L, respectively). For location MW-108, acetone and BTEX
compounds were not detected during the RI, except for an estimated concentration for
total xylenes of 0.2 ] ng/L.

Compared to data collected in 1998 as part of the RSI, arsenic concentrations at MW-20
in the southern portion of the former Celotex property have been reduced by more than
an order of magnitude, from 4,450 ng/L to 102 pg/L.

For location MW-108, low levels of acetone and BTEX compounds detected during the
RSI were not detected during the RI, except for an estimated concentration for total
xylenes of 0.2 ] ng/L.

Engineering Evaluation/Cost Analysis Revision 2. EE/CAs were prepared to evaluate
potential response actions to be undertaken by the responsible parties to mitigate current
and future releases from the Site. The revised and final EE/CA evaluated alternatives that
addressed the releases of NAPL to the Hudson River and upland contamination
(GeoSyntec, 2001).
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Public Health Assessment. Representatives of the New Jersey Department of Health and
Senior Services (NJDOHSS), the Agency for Toxic Substances and Disease Registry
(ATSDR), NJDEP, and EPA visited the Site on January 19, 2001, and NJDOHSS conducted a
public health assessment (NJDOHSS, 2002). For each of the potential pathways evaluated
(i.e., surface soil and dust, ambient air, and sediment), it was concluded that there was no
route of exposure element present to complete the human exposure pathway at the Site.
According to the assessment, this is due to the fact that the Site was closed to entry, portions
of the Site were covered with asphalt, and no work activity was occurring onsite. During
both Site visits, however, indications of trespassers at the Site were apparent (e.g., footprints
and evidence of individuals having walked their dogs). The potential for exposure to these
individuals on a routine basis was considered unlikely and did not justify a completed
exposure pathway designation. Based upon available information and observation at the
Site, potential human exposure routes included dermal contact with and/or incidental
ingestion of contaminated onsite soils and river sediments. The report concluded that
“current conditions indicate that there are no apparent completed human exposure
pathways at the [Quanta property]” (NJDOHSS, 2002).

Although site-specific air data were not available for review by NJDOHSS for the
assessment, “general concerns regarding odors at the Site may suggest a localized potential
air pathway, especially during heavy construction and/or remediation activities which
disturb onsite soils and river sediments.” Additionally, these activities were described as
possibly producing fugitive dust exposures for the nearby community. No data were
available that established a completed exposure pathway to nearby human populations.
Although data were limited, results of air and soil sample data from the Palisades Child
Care Center, on the 115 River Road property, did not indicate a health concern (NJDOHSS,
2002).

Block 93 and River Road Areas

2004 Preliminary Assessment, Heagney and Frola Properties. A Preliminary Assessment for
Block 93, Lots 1, 2, and 3 —the 2.63-acre area between Old River Road and River Road —was
conducted in 2004 (OBG, 2004). The assessment included site visits, a review of historical
documents and property deeds, interviews with property owners, a review of regulatory
agency documents, and an evaluation of other information obtained during the assessment
process. The Preliminary Assessment summarized previous investigations and historical
information, concluding that the three lots have been confirmed to contain or could contain
contaminants in the fill layer above the New Jersey Residential and Non-Residential Soil
Cleanup Criteria. No environmental samples were collected as part of the Preliminary
Assessment. The property topographically upgradient of Block 93, Lots 1, 2, and 3, was
described in the assessment as having an open leaking-UST case as a result of the release of
an unknown quantity of xylene. As stated in EPA comments on the PSCR (June 30, 2006),
the Preliminary Assessment was not subject to EPA review and approval; therefore, EPA
does not endorse any of its conclusions (EPA, 2006b).

RI Report. Fieldwork at Block 93, Lots 1 and 2, in February and March 2005 for the RI
conducted by Environmental Waste Management Associates, LLC (EWMA), included
collection of 21 soil samples from five soil borings at four specific intervals (EWMA, 2005).
Four samples were collected from each boring at 0-0.5 foot, 1.5-2 feet, 0.5 foot above the
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groundwater table, 0.5 foot above the confining clay and silt layer, and 0.5 foot above the
bedrock surface. One additional sample was collected from boring 3Y-3 between 2 and 2.5
feet bgs based on the shiny appearance of the fill material in this interval. Samples were
submitted for laboratory analysis of Target Compound List/ Target Analyte List compounds
plus 30 peaks (TCL/TAL + 30) and ammonia. Base-neutral/acid extractables (BNAs) were
detected at concentrations exceeding soil cleanup criteria (SCC) in all five borings. Metals
(beryllium and arsenic) exceeded the SCC in a few samples collected from three of the
borings. Benzene slightly exceeded the SCC in samples from two borings. A groundwater
sample was collected from monitoring well MW-3Y, which was found to contain levels of
benzene, benzo(a)pyrene, ammonia, and metals (aluminum, iron, manganese, and sodium)
at concentrations exceeding the NJDEP groundwater quality standards (GWQS).

Subsurface Investigation Report. The September 2000 Subsurface Investigation Report was
conducted to determine the geotechnical properties of subsurface material along the River
Road corridor adjacent to the Quanta property (PMK Group, 2000). The investigation
consisted of 38 test borings, from which samples were collected at closely spaced intervals.
Samples were examined to determine lithology, moisture content, and Atterberg limits. The
report concluded that observed settlement of the subsurface materials is likely near or at the
maximum settlement expected for these materials.

Former Lever Brothers Property

Preliminary Assessment Report. In the Preliminary Assessment Report conducted for
Conopco, Inc., Langan researched past use and environmental activities for the former
Lever Brothers property, including EPA /NJDEP permits held by Lever Brothers for
activities and wastes produced onsite (Langan, 2003-2004). Lever Brothers also held an
NJDEP Air Pollution Permit Number and Division of Water Resources Permit Number for
stormwater runoff.

The report documents the discharges and remediation activities that had been recorded at
the property in recent decades, including a 1981 underground spill from a fuel oil line that
previously had been investigated and sampled by Dames & Moore. In 2001, Conopco, Inc.,
entered into the Voluntary Cleanup Program with the NJDEP, and the site was transferred
to the Industrial Site Recovery Act (ISRA) program for further investigation.

Site Investigation Reports. This four-part report investigated the Areas of Concern (AOC)
that were identified in the Preliminary Assessment Report (Langan, 2003-2004), primarily a
Resource Conservation and Recovery Act (RCRA)-regulated former drum storage area, an
area surrounding a former fuel line, and a waste disposal area. The report concluded that
most of the AOCs required no further investigation because results of tests from the soil,
groundwater, sediment, and surface water samples are indicative of the historical nature of
local fill material. A No Further Action (NFA) and conditional NFA were issued by NJDEP
in 2004 for many of the AOCs, although additional investigation was requested for some
areas.

RI Report and Remedial Action Work Plan. Site investigation activities for an RI and for a
Remedial Action Work Plan (RAWP) were performed by GZA GeoEnvironmental, Inc.
(GZA) in 2004 during November and December and in 2005 during March, July, and
August (GZA, 2006a). Activities included completion of 51 soil borings and collection of soil
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samples, installation of temporary and permanent monitoring wells and groundwater
sampling, and sampling of existing monitoring wells. Slug tests were conducted on some of
the wells. Samples were analyzed for TPH, VOC+10, BN+15, priority pollutant metals (Ag,
As, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se, Tl, Zn), and PCBs. Soil and groundwater analytical
results indicate the presence of VOCs, BNs, metals, and PCBs in concentrations exceeding
NJDEP criteria.

Pitch/Asphaltic Material Delineation/ RAWP Addendum. GZA conducted an investigation at
the former Lever Brothers property to delineate extent of pitch/asphalt (P/A) material in
the subsurface and assess its consistency (GZA, 2006b). Three consistencies of P/ A material
were observed: a hard and brittle P/ A material crushed and mixed with fill material,
roofing material with layered fabric and roofing tar, and P/ A material exhibiting a slightly
plastic characteristic. Additionally, a moderately high-viscosity petroleum substance was
observed.

Indoor Air Quality Summary Letter, Building 9. Indoor air samples were collected in Building 9
during March and October 2006. A total of seven indoor air samples were collected over a
24-hour period from the first and second floors of the building (GZA, 2007a). VOCs detected
in the indoor air samples included 2-butanone, acetone, benzene, chloromethane,
dichlorodifluoromethane, n-heptane, toluene, and trichlorofluoromethane. Concentrations
of the detected VOCs were below NJDEP Indoor Air Screening Values. One background
sample was collected during each of these sampling events. The detected concentrations in
the indoor air sample collected in March were equal to or less than those in the background
sample. The detected concentrations in the indoor air samples collected in October were
greater than those in the background sample with the exception of benzene, chloromethane,
and trichlorofluoromethane.

On the basis of the results of GZA work and considering the presence of the vapor barrier
installed during construction of the building, it was determined that soil and groundwater
impacts at the property were unlikely to affect human health during occupancy of Building
9. The majority of the compounds detected in indoor and outdoor air likely were influenced
by compounds commonly found in consumer products and local atmospheric emissions.

Supplemental Remedial Investigation Report. GZA conducted supplemental remedial
investigation activities from June 2006 to August 2007, as reported in the Supplemental
Remedjial Investigation Report submitted in November 2007 (GZA, 2007b). Activities
described include inspection of sumps, installation of soil borings and monitoring wells,
subslab and indoor air sampling, sediment sampling, elevation surveying, and test pitting
along the embankment (results to be reported separately). The report proposes various
remedial actions for AOCs on the property, including excavation,
solidification/stabilization, product recovery, capping, monitored natural attenuation,
subslab ventilation, and institutional controls.

Former Celotex Property

Remedial Investigation Report, Celotex Property. A remedial investigation report was
prepared for Edgewater Associates, the (former) owners of the Celotex property, for
submittal to NJDEP in accordance with the New Jersey Administrative Code. A
Memorandum of Agreement (Case #96-05-02-1722-24) had been signed in 1996 for
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Edgewater Associates to perform remedial activities at the property. The property was
divided into two portions for the purposes of the report, the northern portion (former
Lustrelon, Inc.) and the southern portion (former Celotex Industrial Park). The work
described in the report included delineation of previously identified metals, PAHs, TPH,
and PCBs and the extent of fill material, and investigation of a gypsum board landfill,
groundwater, and an existing AST on the property. The report concluded that the property
had been filled during its long industrial history, and that metals, PAHs, and TPH typical of
past operations on the property are present in the fill layer. The report concludes that the
distribution of contamination is not consistent with a single or with multiple point sources
(Enviro-Sciences, Inc., 1997).

Remedial Investigation Report, Former Celotex Industrial Park. EWMA prepared a remedial
investigation report for Edgewater Enterprises, LLC, in 2000, describing remedial
investigation activities implemented since August 1999, the date NJDEP issued an
Administrative Consent Order enabling Edgewater Enterprises, LLC, to conduct all
necessary remedial activities for the property. The report described investigative activities
conducted at 13 AOCs and concluded that, other than the gypsum landfill and RCRA areas,
the soil contamination at the property had been characterized sufficiently. The report
proposed encapsulation of remaining soil contamination on the property (EWMA, 2000).

Final Soil Remediation Investigation Report—Arsenic Area. The Soil Remediation
Investigation Report for the Arsenic Area determined that soil constituents of concern
(COCs) in the upper fill material are arsenic, lead, and PAHs (Raviv, 2002). Secondary COCs
identified in upper fill material included copper, mercury, selenium, and thallium. The
report identified the High Concentration Arsenic Area (HCAA) as the area within the 1,000-
parts-per-million (ppm) arsenic contour in soil, located on the southwestern portion of the

property.

Groundwater Remedial Investigation Report, Arsenic Area. The groundwater remedial
investigation report for the arsenic area describes activities conducted since the submittal of
the July 2002 Soil Remediation Investigation Report, including soil sampling and installation
and sampling of monitoring wells. The report concludes that high dissolved arsenic
concentrations near the HCAA are oxidized and adsorbed by the soil matrix immediately
downgradient, that conditions are stable and at equilibrium, and that no remedial measures
for groundwater at the HCAA are necessary (Raviv, 2004). Relatively reducing conditions
near the shoreline are sufficient to dissolve soil arsenic in this area and result in
concentration concentrations of 10 to 100 ppb. The report calculated a maximum flux of 2.2
pounds per year of dissolved arsenic into the Hudson River, which is “100 times lower than
the flux that would cause an exceedance of the most stringent applicable surface water
quality criteria” (Raviv, 2004).

Coal Tar Remedial Investigation Report—700 Building and Coal Tar Delineation Limits, Building
700 Area and South. To address concerns that the coal tar plume extended into the footprint
of proposed Building 700, EWMA conducted investigations to delineate the plume by
locating soil borings on a grid system coinciding with the alignment of structural columns
designed for the construction of Building 700 (EWMA, 2003, 2004a).

Supplemental Groundwater Report—Arsenic Area. According to the Supplemental
Groundwater Report, bedrock groundwater quality had not been affected by arsenic, and
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the vertical extent of arsenic exceedances in the HCAA has been delineated (Raviv, 2005).
High concentrations of dissolved arsenic migrate a limited distance downgradient due to
arsenic immobilization mechanisms in the subsurface, and these conditions are stable and at
equilibrium. Relatively reducing conditions near the shoreline facilitate the dissolution of
arsenic in soil in this area; however this area is separate from the HCAA and its associated
impacts.

Coal Tar Delineation Report. In response to concerns raised regarding the extent of the coal
tar plume as defined by EWMA during the coal tar RI, Environ was retained to conduct
additional delineation activities. A total of 29 soil borings along 10 soil boring lines were
advanced from January 26 to February 3, 2006. Residual coal tar was visually identified in
areas beyond the coal tar limit previously delineated by EWMA. The delineation activities
could not be completed due to the presence of physical constraints (Environ, 2006a).

Supplemental Coal Tar Delineation Report. Delineation activities, consisting of the
advancement of 21 soil borings, were conducted between May 16 and June 24, 2006, to
supplement the activities that Environ performed earlier in 2006 (Environ, 2006b). A “sweet
chemical/ mothball” odor also was investigated. The coal-tar plume was visually identified
in areas beyond the previously delineated EWMA coal tar limit (EWMA, 2004a).

1.8.4 Background Conditions

For each of the properties discussed above, the ubiquitous presence of fill material has been
documented to be a significant component of the near-surface soil setting. This is evidenced
in numerous boring logs generated as part of investigations conducted throughout this
portion of the Borough of Edgewater. Historical maps indicate that the banks of the Hudson
River in this area were once dominated by tidal wetlands. During the mid-1800s fill was
brought in to raise the topographic elevation to develop rail lines and industry along the
River. In addition, as part of redevelopment activities in the area, fill material has been
imported to further raise the land elevation.

The NJDEP Land Use Management Division and the New Jersey Geologic Survey have
mapped the Site and surrounding areas as “Historic Fill” as part of the requirements set
forth in the “Brownfield and Contaminated Site Remediation Act” (NJSA 58:10B-1 et seq.)
(shown in Figure 1-5). The Historic Fill is known to contain significant quantities of coal,
coal ash, wood ash, cinders, and slag. As a result, concentrations of PAHs and metals are
detected above regulatory cleanup criteria. Although some of these constituents are present
at OU1 as a result of former industrial activities, the fill material also contributes to the
presence of PAHs and metals in soil and groundwater.

Since neither NJDEP (N.J.A.C. 7:26E-1.13(b)2)(vii)(2) and 7:26E-3.10) nor EPA (2002b)
require soil and groundwater cleanup below background concentrations, being able to
differentiate impacts to media that represent background conditions from impacts that may
have resulted from process operations is important.
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Investigation Summary

The following sections outline the objectives and procedures for the work that was
performed in accordance with the RI/FS Work Plan and Addenda, and other activities listed
in Section 1.5, with the exception of work that is currently being performed as part of the
SRI and has not yet been completed.

2.1 Data Quality Objectives

2.1.1 RI/FS Work Plan

The RI/FS Work Plan, which EPA approved on May 2, 2005, identified the following
specific OU1 data needs relative to the DQOs (Parsons, 2005):

e Delineation of LNAPL and DNAPL in the Upland Area (OU1)

e Delineation of contaminants in surface and subsurface soils

¢ Delineation of dissolved contaminants in groundwater zones (including the lower sand
unit below the confining unit)

e Evaluation of indoor air

¢ Identification and evaluation of artificial conduits (such as underground pipes or sewer
lines) on the Quanta property and on the 115 River Road and former Lever Brothers
properties

e Evaluation of metals contamination and migration from the former metal-plating facility

e Delineation of PCBs potentially associated with oil storage facilities at the former
Quanta Resources property

2.1.2 RI/FS Work Plan Addendum

In response to the data gaps identified and presented in the Draft PSCR following the
completion of most of the work outlined in the original RI/FS Work Plan as well as data
gaps identified by EPA in its comment letter dated June 30, 2006, an RI/FS Work Plan
Addendum was prepared and submitted to EPA in July 2006 (CH2M HILL, 2006d). This
submittal outlined specific DQOs and identified the following additional data needs:

e Refinement of the lateral and vertical extent of NAPL related to operations at the former
Quanta Resources property and a determination of whether the NAPL is contiguous
among points where it has been observed to date

e Extent of select coal tar-related VOCs and SVOCs relative to soil standards at several
locations
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e Extent of VOCs and SVOCs (benzene and naphthalene) in soil west of River Road,
including defining the source and extent of elevated concentrations of benzene in the
vicinity of EWMA soil boring 3Y-11

e Extent of selected metals exceeding proposed New Jersey Residential Soil Cleanup
Criteria (New Jersey Administrative Code [NJAC], 1999) in soil (0 to 12 feet bgs) in the
vicinity of borings SB-10, SB-11, and SB-13

e Further definition of the nature and extent of impacts at the Quanta property that are
related to the former General Chemical Company acid plant to the north; specifically,
how the impacts relate to the distribution of reddish-purple soil and elevated
concentrations of arsenic and other RCRA metals that exceed New Jersey Residential
Soil Standards

¢ Extent of PCBs in shallow soil (0- 4 feet bgs) along the western boundary of the Quanta
property

e DPotential presence of PCBs in the saturated deep sand deposit in the vicinity of boring
SB-101DS

e Role of subsurface utilities and other subsurface features in the distribution and
transport of coal tar and its constituents in the dissolved phase

e Better understanding of groundwater impacts and flow direction in the context of
adjacent properties where releases have been documented

2.1.3 RI/FS Work Plan Addendum Nos. 2 and 4

RI/FS Work Plan Addendum No. 2 was submitted to EPA for review in March 2007
(CH2M HILL, 2007a). CH2M HILL proposed to address data gaps through additional
delineation of the extent of NAPL, installation of additional monitoring wells, and
additional sampling of soil and groundwater. Following agency review of the Draft RI
Report, RI/FS Work Plan Addendum No. 2 was updated and finalized in July 2008 as
“RI/FS Work Plan Addendum No. 4 for an SRI (CH2M HILL, 2008a). The proposed
objectives of the SRI are as follows:

e Determine the nature and extent of Site-related constituents and arsenic in the vicinity of
Block 93 and the northwest portion of the former Lever Brother’s property and in the
intersection of Gorge and River Roads

e Determine the nature and extent of NAPL in the northeastern portion of the former
Lever Brother’s property (near MW-106A)

¢ Refine the nature and extent of NAPL behind and at the flanks of the wooden bulkhead

e Determine the dimensions of the wooden bulkhead to evaluate its role in limiting NAPL
migration

e Supplement existing data to sufficiently characterize risk to human health at Block 93
Central and Block 93 South and for groundwater at the Site as a whole
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e Begin collection of data to confirm stability of organic constituents and arsenic in
groundwater at OU1

¢ Confirm distribution and mobility of arsenic in groundwater within and downgradient
of suspected source zones at OU1

e Characterize groundwater flow paths and distribution and fate and transport of coal tar
constituents (VOCs and PAHS) and arsenic across the groundwater/surface water
transition zone(s) between OU1 and OU2

2.1.4 RI/FS Work Plan Addendum No. 3

On November 27, 2006, EPA requested that a characterization of arsenic and cinders be
conducted. Subsequent submittals and conversations with EPA led to the submittal of the
“Remedial Investigation/Feasibility Study Work Plan Addendum No. 3 and Field Sampling
Plan for the Characterization of Cinder/Ash and Reddish-Purple Soils” (CH2M HILL,
2007d). After receiving EPA approval of the work plan on May 4, 2007, fieldwork was begun
May 31 and completed June 7, 2007. The primary objective of these supplemental RI/FS
activities was to provide EPA and NJDEP, by means of a balanced weight-of-evidence
approach, with a defensible conclusion that the investigations into the nature, extent, and
origin of the cinder/ash and reddish-purple soils and the potential for these materials to act
as a source of arsenic (and other potential constituents) to groundwater the activities have
been thorough and complete and have provided all the information that is needed with
regard to remedial design. Secondarily, the objective of this work was to confirm the
assertions presented in the “Summary of the OU1 Supplemental Investigation Metals Soil
Sampling and Evaluation of Cinder/ Ash and Pyrite Impacted Soils Technical
Memorandum” (CH2M HILL, 2007b).

2.1.5 Other Activities

In addition to the RI data-collection activities performed in accordance with the RI/FS Work
Plan and the two approved RI/FS Work Plan addendumes, activities performed in response
to EPA requests and discussed in this RI Report include the following;:

115 River Road Vapor Intrusion Evaluations

In response to a request by EPA and NJDEP, a work plan was prepared and submitted
proposing evaluation of potential vapor intrusion pathways at the former Spencer-Kellogg
building, located along the southern boundary of the Quanta property, to be conducted as
part of the RI/FS (CH2M HILL, 2006e). As part of this investigation, the work plan
identified the following data needs:

¢ Identify potentially complete vapor intrusion pathways into the 115 River Road
building, if any, and identify appropriate actions to address potentially complete vapor
intrusion pathways, if necessary

e Perform work based on a 3-Tier Sampling Rationale, where the first phase quickly
identifies a potential pathway at the Site, the second compares measured or estimated
concentrations of constituents in various media to risk-based screening values, and the
third conducts a more detailed evaluation of the vapor intrusion pathway, typically to
involve direct measurement of vapor intrusion potential.
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115 River Road Product Inventory Survey

A complete building survey was conducted in September 2006 to identify within the
buildings the storage and use of chemicals that could emit VOCs, which could be
interferences in indoor air samples.

115 River Road Building Pressurization Survey

A pressurization survey was conducted to identify indoor spaces with significant
depressurization, which could provide a driving force for indoor vapor intrusion.

Jono’s Restaurant Building Vapor Intrusion Evaluation

In response to a request by EPA and NJDEP, an evaluation of the potential for indoor vapor
intrusion pathways near the Jono’s Restaurant building on Block 93 North was conducted in
April 2007. That evaluation summarized the results of previous investigations that had
detected VOCs and SVOCs in soil and groundwater at Block 93 and presented the results
from the survey of the building (CH2M HILL, 2007g). The overall assessment in April 2007
was that potential vapor intrusion pathways were not present in the building. Groundwater
sampling conducted in June 2007 confirmed the overall assessment provided in the April
2007 evaluation, that a potential vapor intrusion pathway is not present in the building
(CH2M HILL, 2007k).

Seasonal Standing Water Sampling

Potential ecological risk was evaluated using the results of sampling conducted at each of
four locations on the Quanta property where accumulation of standing water is common
during wetter times of the year. The results of this evaluation are presented in the
Screening-Level Ecological Risk Assessment (SLERA) for OU1 and discussed in Section 7 of
this report.

NAPL Recovery Testing

The fieldwork described below was performed in general accordance with the December
2006 Scope of Work that CH2M HILL submitted to EPA. As stated in the Scope of Work, the
tieldwork was designed to remove NAPL from monitoring wells with the thickest NAPL
accumulation (as observed during 2005-2006 RI activities). Accumulated NAPL was
pumped from monitoring wells in December 2006 and July 2007, and subsequent
measurements were used to test the removal and subsequent rebound of accumulated
NAPL in select monitoring wells. The objectives of this work were as follows:

e Recover NAPL from the Site

e Collect additional data on the recoverability and mobility of NAPL at the select
monitoring wells

e Evaluate the behavior of measurable NAPL in the monitoring wells over time

CH2M HILL reported the results of the testing to EPA in the “Non-Aqueous Phase Liquid
(NAPL) Recovery Testing Results — Quanta Resources Superfund Site” technical
memorandum, submitted on November 6, 2007 (CH2M HILL, 20071).
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Arsenic Dust Evaluation

A letter from EPA dated November 16, 2006, expressed concerns about potential human
exposure to arsenic from windblown dust. EPA requested that an ambient air monitoring
program be established and five perimeter air samplers be installed. The “Evaluation of
Potential Air Exposure Pathways at the Quanta Resources Site, Edgewater, New Jersey”
technical memorandum (CH2M HILL, 2006f) was submitted in December 2006 providing
additional technical evaluation of the air pathway; it concluded that ambient air sampling
was not warranted at that time.

Later, soil sampling was performed to estimate concentrations of arsenic in the surface soil
and to update the results from the previous evaluation. The previous evaluation estimated a
risk-based screening level in soil based on potential inhalation exposure using both
residential exposure assumptions and a particulate emission factor calculated with
conservative default assumptions. As recommended (CH2M HILL, 2006f), additional
characterization was performed to develop a Site-specific estimate of potential dust
emissions from surface soil at the Site. This Site-specific estimate of potential dust emissions
was used to calculate a Site-specific screening level in soil based on potential inhalation
exposure under residential exposure assumptions. The approach for developing this Site-
specific estimate of potential dust emissions was based on the procedures in “Rapid
Assessment of Exposure to Particulate Emissions from Surface Contamination” (Cowherd et
al., 1985).

Cultural Resources Survey

A Stage 1A Literature Search and Sensitivity Study (Phase IA Cultural Resources Survey)
was conducted to evaluate the Site and immediate surroundings for the presence of known
or potential historical, architectural, and/or archeological resources and rate the sensitivity
of the Site as high, medium, or low pursuant to Section 106 of the National Historic
Preservation Act, and its implementing regulations, 36 CFR Part 800.

Treatability Study Sample Collection

In accordance with the “In Situ Chemical Oxidation Treatability Study Work Plan”

(CH2M HILL, 2007f), samples were collected from three locations on the Quanta property
for the bench-scale treatability testing of in- situ chemical oxidation technology. The results
of the treatability testing will be provided to EPA in the FS Report for OU1; however,
observations made during sampling are included in this RI Report.

2.2 Site Surveying
2.2.1 Site Survey

Surveying tasks were completed by a New Jersey-licensed surveying subcontractor, Vargo
Associates, of Franklinville, New Jersey. The purpose of the survey was to document in a
standardized and reproducible manner the lateral locations and elevations of soil borings,
monitoring wells, etc. from the RI/FS activities in the OU1 study area. Vargo also completed
documentation of the monitoring well surveying, as required by NJDEP. Prior to the SI field
activities, Vargo surveyed the locations of two 1,000-gallon ammonia USTs on Block 93, Lot
3, on the basis of the locations as depicted on historical Sanborn® fire insurance maps.
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2.2.2 Subsurface Utility Survey

The New Jersey One Call utility mark-out service was called prior to the commencement of
the subsurface investigation activities. The New Jersey One Call service notified Time
Warner Cable, Verizon, United Water New Jersey, PSE&G Gas Division, and Bergen County
Department of Public Works. In addition, private geophysical surveys were performed in
selected areas, as described below, to augment the New Jersey One Call mark-outs. The
purpose of the utility mark-outs was to assess whether subsurface obstructions were present
where intrusive RI/FS field activities would take place. Subsurface utility surveys were
performed for two field events: the RI soil sampling and well installation during fall and
winter 2005 and the SI during fall and winter 2006.

For the 2005 phase of the RI activities, Summit Drilling of Bridgewater, New Jersey,
performed a geophysical survey for utility clearance. The survey was conducted in the
vicinity of soil borings SB-12, SB-14, and SB-15 in River and Gorge roads, as well as in the
vicinity of each of the monitoring wells and soil borings on the former Lever Brothers and
115 River Road properties. The subsurface geophysical survey was performed using a
Utilivac VE75 ground-penetrating radar and a RD4000DF receiver pipe and cable locator. In
the event a subsurface anomaly was detected, the location was moved to an area where the
anomaly was not observed (generally, within 5 to 10 feet of the previously proposed
location). Locations of subsurface anomalies and the “cleared” boring locations (based on
the observations during the subsurface utility survey) were marked with spray paint on the
ground surface. No reports or maps were generated by Summit Drilling pertaining to the
subsurface utility survey.

Enviroscan of Lancaster, Pennsylvania, conducted a geophysical survey prior to
implementation of the SI. The survey was conducted in the vicinity of each of the proposed
subsurface investigation locations (conventional soil borings and TarGOST® investigation
locations) on the former Lever Brothers, former Celotex, and 115 River Road properties and
Block 93. Enviroscan also performed a geophysical survey around the surveyed location of
the two 1,000-gallon ammonia USTs depicted in historical Sanborn® fire insurance maps.
Enviroscan found no evidence of USTs in the surveyed area. Enviroscan used a Geophysical
Software Systems, Inc. (GSSI), Surface Interface Radar ground-penetrating radar unit fitted
with 400- and 500-MHz antennae, a Fisher® TW-6 metal detector, and a Radiodetection® RD
4000 cable-avoidance tool during their geophysical survey. Locations of subsurface
anomalies and the “cleared” boring locations (based on the observations during the
subsurface utility survey) were marked with spray paint on the ground surface. No reports
or maps were generated by Enviroscan pertaining to the subsurface utility survey.

In addition, as part of the access agreements required for performing work on the
properties, plans of available subsurface utilities on each of the properties other than the
Quanta property were obtained and reviewed in the context of the geophysical survey
results.

2.2.3 Floodplain Delineation

The 100-year floodplain elevation of 10 feet above sea level has been delineated and is
shown in Figure 2-1 as Zone AE. Most of the Site is within the 100-year floodplain,
indicating that nearly all of OU1 has at least a 1 percent chance of being flooded each year.
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A small portion of Block 93 is also located in the 500-year floodplain area. The above
information was prepared through use of the FEMA (2005) Flood Insurance Rate Map.

2.2.4 Cultural Resources Survey

A Stage IA Literature Search and Sensitivity Analysis (also known as a Stage IA Cultural
Resources Survey) for OU1 was conducted in accordance with the January 2007 Work Plan
as approved by EPA on February 26, 2007. The analysis was performed by John Milner
Associates, Inc., of West Chester, Pennsylvania (JMA), and consisted of archival research,
upland field reconnaissance, and Geographic Information System (GIS) analysis. The
following subsections describing work performed and conclusions of the survey duplicate
the material presented in the “Stage IA Cultural Resources Survey Report” submitted to
EPA on May 30, 2007 (JMA, 2007). The conclusions of the survey are presented in Section 3.5
of this RI Report.

Archival Research

Primary and secondary sources were examined to document the environmental setting of
the Project Area, develop historic contexts for understanding potential cultural resources in
the Project Area, and assess the likelihood that the Project Area contains archeological
resources.

These sources included both written and cartographic documents relating to past and
present environmental conditions and human occupation of the region. Information
concerning previously recorded archeological sites in the vicinity of the project area was
acquired from the site files of the New Jersey State Museum (NJSM) and New Jersey
Historic Preservation Office (HPO). JMA personnel reviewed national, state, and local
inventories of previously recorded architectural and historical resources to identify any
historically significant properties near the Project Area. This review included checks of the
National Register of Historic Places, the New Jersey Register of Historic Places, and the
Building-Structure Inventory maintained by HPO (see Section 4.1).

An examination of the files of the New Jersey HPO did not reveal any record of previously
recorded archeological sites within 1 mile of the Project. When contacted as part of the
literature search, NJSM advised that no known archeological resources were located within
a 1-mile radius of the Project. The files of the New Jersey HPO contained information on
several previously inventoried historical and architectural resources near the Project Area.
Only one, the Spencer Kellogg and Sons, Inc., Pier and Transit Shed, is mapped in the
Project Area, but this resource is no longer extant.

Upland Field Reconnaissance

JMA personnel conducted a field reconnaissance of the Project Area on April 2, 2007. The
purpose of the field reconnaissance was to assess the degree of previous ground
disturbance, evaluate the potential for the Project Area to contain archeological resources,
identify any potentially significant aboveground cultural resources in the immediate
vicinity of the Project Area, and inspect the present condition of previously recorded
cultural resources in the Project Area. Documentation included recording observations and
photographing significant or informative landscape features. As a component of the site
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reconnaissance, previously recorded historical properties in and adjacent to the Project Area
were examined and photographed to document present conditions.

GIS Analysis

An archeological sensitivity study was conducted for the existing project area using GIS.
Both historic and prehistoric archeological sources were analyzed in this study. The basis for
this study was a collection of 30 historic maps, 11 Sanborn® fire insurance maps, and eight
aerial photos depicting the study area. These data sources” dates ranged from 1776 to 2006.
Archival data derived from the New Jersey HPO also is included in this study.

The potential archeological sensitivity for prehistoric resources is derived from known site
locations and a reconstruction of the Project Area geomorphic landforms. Historical and
geological data sources provide the information necessary to assign sensitivity strata across
the Project Area.

The labels “High,” “Medium,” “Low,” and “No Sensitivity” are assigned to segments of the
Project Area based on the sensitivity analysis. Areas indicated as high sensitivity carry the
greatest likelihood of containing prehistoric archeological sites and/or artifacts. Medium-
and low-sensitivity areas carry progressively less probability of containing prehistoric
material, though the possibility still exists. No sensitivity is generally a “Special Case”
scenario. The absence of prehistoric archeological sensitivity can be assumed only if the
extent (both horizontal and vertical) of recent disturbance can be documented adequately.
Ground disturbance must have occurred to such an extent as to render unlikely the survival
of potentially significant archeological resources. All levels of sensitivity, excluding the
special case of no sensitivity, require some level of field investigation.

Various types of models are used to determine the prehistoric archeological sensitivity of
landforms within a project area. The type of analysis used depends on many factors, such as
the size and location of the project area and the quality of data of previously recorded
archeological sites. The model used for this study accounted for the developmental history
of the project area landforms and the extent to which 130 years of industrial activity had
affected them. Historical maps, engineering reports, and soils maps are used in the analysis
of the study area’s natural development.

Historic archeological sensitivity is derived from the analysis of the changing built
environment over time. The location of all recorded historical residential, industrial, and
commercial activity is compiled and cross-referenced to all areas of ground disturbance over
time. Areas that demonstrate historical activities but do not appear to be disturbed are
considered sensitive for historical archeological resources. The extent of disturbance and
intensity of historic activities are weighted, qualitatively or quantitatively depending on the
model used, to determine the level of sensitivity. For this project, high amounts of industrial
disturbance and low degrees of potentially significant historical activity lends to a simple
qualitative model.

2.3 Investigation Procedures

The following subsections describe in detail the procedures for advancement of soil borings
with subsequent soil sampling, well installation with subsequent groundwater sampling,
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assessment of preferential pathways, and other activities conducted during implementation
of the work plans described in Sections 1.1 to 1.5.

2.3.1 Boring Advancement

Soil borings were installed during RI activities to depths ranging from 9 to 62 feet bgs to
collect representative soil samples, characterize the subsurface geological conditions, and
evaluate the nature and extent of contamination. Fifty-four soil borings were advanced
during initial RI activities, of which 36 were completed subsequently as monitoring wells
(including one replacement monitoring well, MW-104R). An additional 31 soil borings were
advanced during SI activities, of which nine borings were intended to address data gap
issues and further delineate constituents.

Twenty-two soil borings were advanced to confirm the results of the TarGOST®
delineation. These confirmatory borings are discussed in more detail in Section 2.2.4. Soil
borings were advanced at nine additional locations during the characterization of
cinder/ash and reddish-purple soils. The locations of all soil borings are shown in Figure
2-2. All RI soil borings are summarized in Table 2-1.

Prior to drilling activities, Vargo (a New Jersey-licensed survey firm) surveyed the
proposed sample locations by instrument. Summit Drilling and SGS Environmental
Services, Inc., of West Creek, New Jersey (SGS), performed the soil borings and monitoring
well installations during the initial RI activities. SGS performed the soil borings and the
direct-push drilling to advance the TarGOST® probe during SI activities, and the soil
borings during the characterization of cinder/ash and reddish-purple soils in June 2007.
One of three drilling methods —hollow-stem auger (HSA), air/ mud rotary, and Geoprobe®
(direct-push) —was used to advance soil borings. Borings were advanced from the ground
surface to auger refusal or to a depth specified in the applicable work plan. When drilling
conditions permitted, soil samples were collected continuously at 2-foot intervals from the
ground surface to the desired depth using either a clean, 2-foot-long, stainless-steel, split
spoon or a Geoprobe® direct-push Macro-Core® sampler with a disposable acetate liner.
During the characterization of cinder/ash and reddish-purple soils, soil samples were
collected continuously at 5-foot intervals. Soil samples were classified by the onsite

CH2M HILL geologist in general accordance with the Unified Soil Classification System
using the procedures described by ASTM (2000). Soil samples were screened using a
photoionization detector (PID). Soil logs containing information about lithology, visual
evidence of impacts, PID readings, and general drilling conditions were maintained for each
soil boring and are presented in Appendix B.

Subsurface obstructions were encountered while using the HSA rig to advance soil borings
SB-2, SB-3, SB-7, SB-9, SB-16, and SB-18. Soil borings SB-2 and SB-3 are in an area with
remnant concrete AST pads with steel-reinforced structural support. Soil borings SB-7 and
SB-9 are in the north-central and northwestern portions of the Quanta property,
respectively, and encountered subsurface obstructions from about 2.5 to 8.0 feet bgs. Similar
obstructions were encountered while attempting to advance soil borings SB-16 and SB-18 on
the former Lever Brothers property. In each of these instances, several unsuccessful attempts
were made to auger through the obstructions prior to use of an air rotary drill rig. The air
rotary drill rig was used in place of HSA drilling to advance pilot holes past the obstructions
at SB-2, SB-3, SB-7, SB-9, SB-16, and SB-18. Continuous soil sampling was not possible
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during air rotary drilling. Once the obstruction was cleared, the HSA drilling method was
used to complete the soil borings to the depths specified in the RI/FS Work Plan.

During the TarGOST® component of the SI, air rotary drilling was used to pilot each
borehole on the former Celotex property, except for confirmatory sample locations TL 17-05,
TL 18.5-1.5, and TL 19.5-0.5, as well as TarGOST® locations TL 16.5-02 and TL 18-01. Air
rotary drilling was used because previous subsurface investigations revealed a significant
thickness of bouldery fill throughout the area of the proposed drilling locations on this
property. At each of these locations, the air rotary rig was used to drill through the bouldery
fill. Each pilot borehole was backfilled with clean sand and marked so that the pilot hole
could be located subsequently and the TarGOST® tool advanced using direct-push drilling
techniques. Pilot holes also were advanced through the top few feet of gravelly fill and/or
reinforced concrete with an air rotary drill rig for many TarGOST® borings, to minimize the
possibility of damaging the TarGOST® probe.

All the initial RI soil borings were advanced using HSA drilling, with the exception of SB-1,
SB-4, SB-12, SB-14, SB-15, and SB-17, all of which were advanced using a Model 6600 truck-
mounted Geoprobe® rig. All soil borings advanced during the SI activities were advanced
using a Model 6010 track-mounted Geoprobe® rig. A subsurface utility survey was
performed in the vicinity of soil borings SB-12, SB-14, and SB-15 and all SI soil borings to
augment the New Jersey One Call Service. Subsurface anomalies were identified during this
survey, and as a result, SB-12, SB-14, and SB-15 were cleared with a pressurized air knife to
a depth of approximately 5 feet bgs prior to advancing these borings with the Geoprobe®.

During the characterization of cinder/ash and reddish-purple soils, nine soil borings (SB-28
through SB-31, SB-34C, SB-35A, and SB-36 through SB-38) were advanced at a mini